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test for aluminum casting alloys 502-507 

variations in ingot metal 578-579 
Fluoride and non-fluoride sands 244 
Fluoride-inhibited sand ake 232 
Flux: 

Effect on grain size behavior of magnesium casting alloys 9 

for oxygen-enriched cupola blast process 247, 248 

in fluidity testing of aluminum casting alloys 505, 506 
Foundry: 

Cost control 299-302 

Costs: 24-35 

Punch card techniques 24-35 

Dust control 311-312, 313, 314 
Foundry layout: 

Brass foundry 305-306 

Gray iron casting 300-301, 302, 303-305 

Malleable foundry 306-312 
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Foundry lighting 299, 313 
Foundry management qualifications 335 


Foundry mechanization 297-315 
Foundry organization 299 


Foundry practice, Quality control applications in 198-205 
Foundry yield, Calculation of ac 501 


Foundry ventilation 311-312, 313, 314 
Fracture quality: 
Effect of gating design on 240 
Standards 235, 236 
Fractures, Rating system for types 230.232 
Fracturing, Skin ratings by 240 
Freezing ratio of risers 495, 496, 497, 501 


Frequency curve, 
tion 


Plotting of, for particle size determina- 
286, 294 


Frequency curves for A763 (heat treated and aged) 568, 573 

Frequency distribution curves for particle size distribution 292 

Fuel consumption in an oil-fired malleable iron holding 
furnace 524 


iron holding 


526-527 


Fuel oil vs. coal consumption in malleable 
furnace 
Furnace: 


Schematic diagram for hearth type 13 
vs. air cooling: 

Effect from stress relieving temperature 274 
zoning for proper quenching temperature 98 


Furnaces for refractory testing 222 


Furnaces: 


Power consumption chart 202 
Gamow’s interpretation of equilibrium states of transfor- 

mation 163 
Gas analysis corresponding to height of coke column in de- 

termination of coke reactivity 556 


Gas analyzer for control in oil-fired malleable iron holding 
furnace 522, 525 
Gas content: 


Effect on fluidity’ of aluminum-silicon alloy 505 
Gas flow resistance due to friction 562 
Gas porosity and shrinkage: 

Effect on pressure tightness 357 
Gas pressure: 

determinator 52 

Effect on defects in molding sands and cores 531, 532, 535 

measuring system 530 

of molding sands and cores 528-535 

Relation to permeability of molding sand 530 

velocities, Calculation of 559 
Gases: 

Effect on grain size behavior of magnesium casting alloys 9 

Mold, Aspiration of 224, 225 


Gating and feeding aluminum permanent mold 
castings 
Gating and risering plaster molds 
Gating design: 
Effect of mold materials and mold atmosphere on 


318, 320, 331-333 
485 


237-238 


Effect on casting defects 228, 233 
Effect on casting quality 235 
Effect on metal flow conditions 223 
Effect on porosity in magnesium oil pan casting 242 
Gating, Finger 234 
Gating systems: 
Applications of 240 
for metal castings 389-397 
Gating turbulence: 
Effect on porosity in magnesium oil pan castings 241 
Effect on tendency toward micro-porosity 239 
Gating, Web alan 227, 234 
Gear blank casting of steel and iron ai 
Geometric sieve series first described by Paul R. von 
Rittinger 287 
Germination: 
during solution heat treatment . . . . . . . . %4J7 
Effect of manganese in magnesium alloys . . . . . 5 
Effect on magnesium grain size behavior . . . .. 3 
Grabau, A. W.: Grade scale for particle size determina- 
tion 289-290 
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Grade scales and sieve series, A summary eo 
286-204 

Grade scales defined * 

Grade scales for particle size distribution oR7 


Grain coarsening: 
Caused by beryllium and calcium 
Effect of “overheating” in magnesium 
Grain distribution: 


Effect on rat-tail casting defect 124, 125-126 197 14, 
Grain refinement: 
Agitation method 19 


Carbon hypothesis of 

Carbonaceous additions for 

Effect of: 
acetylene on 
alcohol on 
argon on 
boron chloride on 
butylene on 10 
carbon on 
carbon compounds on 10 
carbon dioxide on i0 
carbon dioxide atmosphere on 4 
carbon disulphide on 10 
carbon monoxide atmosphere on 10 
carbon tetrachloride on 10 
chlorine atmosphere on | 
chlorine-carbon tetrachloride treatment on | 
dried air on | 
graphite on l 
helium on | 

hydrogen chloride on 12 

hydrogen on 12 


lampblack on 10, 11 
manganese dioxide on 13 
“methane on 10 
natural gas on 10 
nitrogen on ‘ 19 
oxygen on 12 
potassium chlorate on 3 
Elfinal process 1,6, 12 
in magnesium alloys 3,15 
Iron hypothesis of 17 
Liquid crystal theory of 15-16 
Manganese hypothesis of 17 
Manganese oxide theory 16 
of plain carbon steel 549, 550 
Superheating method 3 
Surface tension hypothesis 16 
Temperature solubility nucleation theory of 16 
Grain Size: 
Determination of l 
Effect of: 
alloy additions on 460, 461 
beryllium on. 4 
degree of chill 2 
foundry variables on 2 
germination on 3 
iron on ‘ 
metal history on magnesium casting alloys 7 
superheating on : 
temperature and time on | magnesium casting alioys | 7,11 
titanium on aluminum casting alloy (No. 195) 401, 406 
Effect on mechanical properties 1-2 
Effect on normalized cast steel ' 447 


Effect on rat-tail casting defect 123, 125-126, 127 
Grain size behavior: 


Effect of: 


alloy purity on 6 
atmosphere on : 
fluxes on 4 
gases on * 

in magnesium casting alloys 1-23 
Grain size equilibrium in magnesium casting alloys 8 
Graphite: A 
Effect of magnesium grain refinement I 

‘ —f) 479 

Graphite flake pattern, Effect on cast iron structure ), 472 
67, 70,71 


Graphitization of white cast iron, Time cycle for 
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Graph ‘zing inoculant addition to cast iron 77 

jyave. defined 29) 

Gray «st iron: 
\ir uenching vs. liquid quenching 512, 513 
Def mation effected by lowering temperature 269 
Hea treatment 462-472 
Imp: oving machinability 431-445 
Nod Jar structures in 72 
Soli fication characteristics 382-388 
Soli (fication test procedure equipment 382 


Sure relief of 2965-278 

Structural changes 462-472 

Transformation behavior between heating and cooling 462 
Gray iron castings: 


Camber allowances 42-43, 47, 54-56 


Camber standards 36, 56 
Class of alloy for 37 
Contraction and distortion 36 
Feeder heads for 38 
Foundry layout 300-301, 302, 303-305 
Gating and risering 38 
Heat treatment 38 
Influences on cooling behavior 37 
Melting influences on 37-38 

38 


Mold core materials for 
Molding procedure (for investigation of rat-tail defect) 117,119 
Relation of hardenability to air quenching of 508-517 


Riser gates for 38 
lest procedure 38 
Thermal behavior 36 

43, 44,45 


Thermal history 
Gray iron hardenability and its relation to air quenching 
of castings 508-517 
Green bond backing sands control chart 199 
Green compressive strength: 
Effect on rat-tail casting defect 121-123, 137 
Grinding standards help eliminate cleaning room bottle- 
473-478 


necks 
Grinding wheels, Casting grades 474 
Gun metal castings, Radiography of 355-362 
Gypsum insulation for casting risers 155 
Gypsum metal casting plaster 479 


Hardenability range and reproducibility in gray iron 


castings 508-517 
Hardness testing in a malleable shop 580-585 
581, 583 


Hardness testing machines 

Heat flow in risers 

Heat flow analyzer: 
Calculations 365, 373, 378 
Effect on risering calculations 500, 501 
method for calculation of solidification of aluminum at 


495-496, 499, 501 


constant temperatures 371 
Test data 374 
Heat transfer: 363-381 
defined 567 
Heat treatment of gray cast iron 462-472 


Heating rate effect on fluidity of aluminum casting alloys 505 
Helium, Effect of, on copper-silicon alloys 160, 161, 163 


Effect on grain refinement of magnesium 12 
Hematite pig iron, Microstructure of remelted 77 
Herculoy, Melting procedure for 164 
Hexachlorbenzene, Effect of, on magnesium grain refine- 

ment aa el , 10 
Hexachlorethane, Effect of, on magnesium grain rejinement 10 
High sulphur series: cast iron bars 141, 143 
High phosphorus gray cast iron: 

Improving machinability of 431-445 

Melting equipment : ' : 435 
Hinging, Effect of, on permanent mold 

wear ; 315-316, 317, 331, 333 
Hogentogler, C. A.; Grade scale for particle size dis- 

tribution — RL dee ly kD el as 293 
Holding time in ladle, Effect of subgraphitization on 89 
Hoover, T. J.: developed sieve series for particle size dis- 

oe ee ee 
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Hopkins, C. G.: 
mination 
Horn gating 
Hot compressive strength: 
vs. exposure time for sand mixtures 


developed grade scale for particle size deter 
288 
394-895 


345, 350-394 
345-349, 354 


° 


Vs. test temperature for sand mixtures 


Hot cracking during solidification = 
Hot strength, Effect of, on rat-tail casting defect 133-134, 136 
Hot tearing tendency of malleable iron 151 
Human engineering defined 335 
Hydrogen: 
-controlled electrode welding for plain carbon steel cast- 
ing 552, 5538 
Effect.on copper-silicon alloys 159, 160, 161, 163, 165 
Effect on liquid steel 260 
Effect on grain refinement of magnesium 12 
Hydrogen chloride, Effect on grain refinement of 
magnesium 12 
Hypereutectic cerium-treated irons, Fluidity in 89-90 
Hypereutectic irons, Cerium treated 74-75 
Hypereutectic spherulites, Segregation of 76 
I 
IHumination, Foundry 299, 315 
Impact testing, Value of, in cast iron vs. transverse testing go 
Improvement of machinability in high phosphorus gray cast 
irons 431-445 
Incentive plans in cleaning room department 473-478 
Inclusions in: 
Cast steel 260 


White cast iron 142, 148, 144 
Inco process for production of spheroidal graphite structure 
in as-cast conditions 
Indirect arc furnace for malleable iron for correction of 
manganese-sulphur ratio 150 
Industry, Classification of employees for 336 
Influence of: 


88-89 


chromium on graphitization of white cast iron 66-71 

metal depth in pouring basin on pouring rate 282 
Infra red drying of plaster molds 485 
Ingot metal: 

Fluidity variations in 578-579 


Pouring temperatures variations in 578-579 
ve. virgin metal 576-579 
Inoculants, Effect of, on machinability of gray cast iron 433 


Inoculating agents 434 
Inoculating coarse-grained magnesium 8 
Inoculation mechanism, Theory of 89, 435 


Inorganic carbonates, Effect of, on grain refinement 10 
Institute of Mining and Metallurgy: Sieve series for particle 


size determination 289 
International Society of Soil Science: Grade scale for particle 
size determination 293 
Inverted gone theory of coke reactivity 562 
Iron and manganese, Effect of, on magnesium casting alloy 5 
Iron carbide: 
Effect of sulphur and magnesium on 149 
Effect on machinability of gray cast iron 432 
Iron carbon: 
alloys equilibrium states 463 
diagram, Interpretation of in terms of solidification of 
gray iron $79 
diagram, Mestable equilibrium between iron and iron 
carbide 462 
—silicon system for gray cast iron 508-509, 516 
Iron: 
Effect on aluminum-base alloys 102, 106 
Effect on copper-lead alloys 57, 62 
Effect on grain size in magnesium alloys 4 
foundries, Refractories for 342 
Hypothesis of grain refinement 17 
139 


—manganese-sulphur ternary system 
Iron sulphide: 

Inclusions in white cast iron 142, 143, 144 

Influence on graphitization (2nd stage) 146, 148 


Isothermal treatment, Effect of, on transformation in gray 
cast iron 4168, 469, 470, 471 























J 
Job evaiuation for grinding operations 173-474, 476, 478 
Jominy test for gray iron castings hardenability 508, 509, 515, 516 


K 


Keilhach, Konrad, developed grade scale for particle size 
determination 289 
Knock-off cores: 


Geometry 589-591, 598-595, 596 


Neck size 591 
Steel castings 592-593 
lime-temperature curves for steel 590, 591 
Knock-off risers: 
Applied to steel castings 586-601 
defined 586 
Fest procedure 587-588 
Knock-out riser, Core thickness of 589 
Krumbein, W. C.: Phi scale for particle size distribution 292-293 
Zeta scale for particle size distribution 293 
L 
Laboratory evaluation of some automotive cast irons 166-198 
Ladles: 
Effect of holding time in, on subgraphitization 89 
Effect on variations in malleable iron 565 
Refractory materials for 342-3458 


Lampblack, Effect of, on grain refinement of magnesium _ 10, 11 
Lead: 


Effect on aluminum-base alloys 112 
Lead bath, Use of, in gas pressure determination — 530, 532, 535 
Lead bronzes, Typical specifications for 63 
Lead dispersion, Effect of, on copper-lead alloys 58 


Lead distribution, Effect on metals through surface tension — 65 
Leakage: 


Caused by interconnected shrinkage cavities 161 
Effect of high pressure on 579 
in strain gages 457 
Reduced by oxygen-rich air atmosphere for pressure tight- 
ness 161 
“Level off” temperature defined 247 
Lime-ferrite welding electrode, Advantages of 55S 


Limestone as flux for oxygen-enriched cupola blast process °247 


Liquid crystal theory, Effect of, on magnesium 15-16 
Liquid quenching of steel castings 91 
Liquid shrinkage 500 
Liquid steel, Changes in chemistry of, in contact with 
sand : 260-263 
Lithium, Effect of, on silicon bronze 165 
Logarithmic grade scale for particle size distribution 294 
Low sulphur series in cast iron bars, Chemical analysis 
of , 140, 142-148 
M . 
Machinability defined 432 
Machinability: 
in high phosphorus gray cast iron 431-445 
of cerium-treated cast irons 70 
Tests es 432 
Macrosegregation defined 60, 64 
Macrostructure of cast steel bars 97, 98 
Magnesium: 
Effect of alloying elements on 15 
Effect on aluminum-base alloy 101-106, 107, 112 
Effect of “liquid crystals” on 15-16 
Hot cracking of during solidification 2 
Inoculation of 8 
Magnesium alloys: 224 
Advantages of fine grain size 14 
Effect of gating design on metal flow conditions in cast- 
ing of 223 
Effect of iron on grain size of 4 
Effect of manganese on 5 
Grain refining procedures 15 
Grain refinement 3 
Step-aging benefits on 572 


Magnesium-base casting alloy, Step-aging of 567-573 
Magnesium carbonates, Effect of, on grain refinement 10 
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Magnesium casting alloys: 








Effect of iron and manganese on 
Effect of melt size on grain refining process of 
Effect of metal history on grain size 
Grain size equilibrium of 
Step-aging heat equipment 
Magnesium oxide theory of grain refinement 
Magnetic casting, Heat treatment for = 
Magnetic retentivity test for hardness 
Malleable blackheart iron, Effect of chromium on 
Malleable cast iron: 


Cupola air furnace melting unit for 149 
Graphite dispersion - 
Hardness testing FR). e 
Malleable foundry layout $05 
Malleable iron: 
Effect of alloying elements on tensile properties of 458-4) 
foundry, Applications of correlation in 563-54 
holding furnace: 
Construction of 518-52 
Fuel selection for 518. 5 
Malleable irons; Pearlitic: 410-43 
Annealing cycles 412-4) 
Heat treatment $1 ( 
Properties 412-417, 423-494 49 
Manganese: 
Content of nodular cast iron 83.8 
Content chart for grade “B” 35-ton open-hearth furnace 
heats 14 
Effect on air quench hardenability of gray iron — 512,513, 5) 
Effect on anneal of blackheart malleable iron 138, ] 
Effect on color of inclusion in white cast iron l4 


Effect on germination 

Effect on grain size in magnesium alloys 

Effect on magnesium casting alloys 

‘Effect on normalized steels 447, 451 

Effect on tensile properties of malleable iron 159, 460, 461 
Manganese dioxide, Effect of, on grain refinement 
Manganese hypothesis of grain refinement 
Manganese in excess over MnS 139, 146, 147, 148, 149, 15) 


Manganese-sulphur ratio for manganese sulphide 13¢ 
Manganese sulphide, Effect of, on iron carbide 14! 
Manganese sulphide inclusions in white cast iron 143, 14 


Manganese-sulphur ratio: 
Effect on anneal rate of blackheart malleable 


iron i : ; . 138, 139, 145, 14! 
for manganese . sulphide ‘ae 13 
Origin 15l 
Manifold cylinders, Effect of, on oxygen-enriched 
blast 246, 250, 256, 257 
Martempering process defined il 
Mass law effect in relation to manganese-sulphur 
ratio 145, 146, 14 
M. I. T. classification: Grade scale for particle size distribu- 
tion 2 
Mathematical basis for control chart 19 
Mathematical relations of tensile strength to chemical com- 
position on normalized and untempered cast steel speci- 
mens 1 
Melt size, Effect on grain refining process of magnesium cast- 
ing alloys 
Melting furnaces: 
Cupola air furnaces for malleable iron 149, 154 
ry 


Effect on formation of nodular graphite 
Melting rate, Effect of oxygen additions on 247-248, 249, 254, >" 
Metal agitation due to gas pressure 3 


Metal casting plaster, A new permeable 479-48 
Metal castings, Gating systems for 389-397 
Metal composition, Effect on gating design 2 
Metal depth in pouring basin: 
Influence on pouring rate a 
Metal flow: 
Conditions in casting magnesium alloys 2 
Strainer core control standards for 574-5: 
Metal section, Effect on rat-tail casting defect bao 
* 
Metal streams, High-speed photographic studies of 


Metal streams, Screening of 


Metal structure, Determination of gage uniformity f a 
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che al properties of 945-546 
phys al properties 545, 546, 547 
Wethar . Effect on grain refinement of magnesium 10 
yicrol) rdness of structural constituents of gray cast iron 436 
“MB cro) rosity, Effect of gating turbulence on tendency to- 
~ ge 239 
yicror (iographs of magnesium 18-20 
\icros: regation defined 60, 64 

149 \fiscros) ructure: 

7 \luminum-base alloys 110 
580-58 \luminum casting alloy (No. 195) 400, 407 
SOK) \Jluminum permanent mold alloy $28 

Cast iron cylinder liners before hardening 537 

158-4 Cast iron cylinder liners produced by heat treatment 539 

563-54 Centrifugally cast cylinder liner (cerium-treated iron) 76 

Cerium additions to nodular iron 79 

518-59 Cerium-treated remelted pig iron 75 

18, 52 Chill wedge of nodular irons 80 

410-43 Control of high phosphorus gray cast 

412-4) iron 152-453, 436-440, 443, 445 

1| Copper lead alloys 58, 59, 60 
24, 49 Copper-silicon alloys 162-163 

Cupola melted double-treated iron 86 

83.8 Double-treated nodular iron 84 

e High sulphur cast irons 142-148, 144 
14 Low sulphur irons 140-142, 143 

13,5] Nickel-chromium-molybdenum 88 

38, 13¢ Nodular irons . 81 
l4 Nodular iron with 4.13°;, silicon 83 

Permeable mold structures 185, 484 
Plain carbon steel welds 549 
Relationship to machinability 133, 436-440, 445 

17, 45 Remelted hematite pig iron 77 

0, 46] Silicon-manganese-zirconium additions to nodular iron 79 

Use in hardenability study of gray cast iron 516 

| White cast irons 68-69 
9, 1) Misch =metal: 72, 76, 77 

13! Yield of cerium 90 
{44 \ix temperature and mixing time, Effect on permeability 480 
3,14 Mixing time vs. permeability of dry plaster mold 480, 481 
Modernization of the “small” foundry 297-315 
Moisture content: 

5, 14! Effect on electrodes 553 
13! Effect on rat-tail casting defect 122, 123, 125 
lik Effect on sand gas pressure 530-532, 534, 535 

Effect on scrap loss in malleable iron foundry 566 

6, 579 Moisture of backing sand control chart 200 


I Mold atmosphere, Effect on gating design 
Mold “burnout” in plaster molds 


i, 4 Mold gases: 
\spiration of 
24 Reactions, Effect on cast steel 
4 Mold hardness: 


Effect on gas pressure 


Effect on hardness of permanent molds $26, 


151 Effect on rat-tail casting defect 
Mold materials: 
Effect on gating design 
for gray iron castings 
, Li Mold permeability vs. wet and dry compressive strength 
Mold refractories 


fag «Mold temperature: 
Effect on cooling curves of aluminum alloys 


“ Effect on macrostructure of aluminum alloys 

re Effect on microstructure of aluminum 

2 alloys 325, 326-327, 
" Effect on operating cycle of permanent mold —_ 322-325, 


237-238 
482, 485 


224, 225 


262 


532-534, 535 


327, 329 
120, 121 


237-238 
38 

482 
343 


327, 333 
328, 329 


328, 329 
330-333 


Effect on tensile properties of aluminum permanent mold 


alloys 
Molding sand surface pressure 
Molds: 
Fluidity test 
Plaster 
Permanent, for aluminum alloys 





322-325 





324-325 
528-535 


503 
479-485 
, 330-333 










Molybdenum: 
chrome-nickel content, Effect of, on cast iron evlinder 
liners y42 
Effect on hardenability of grav cast iron 512, 513, 515, 516 
Effect on normalized steel 447 
Effect on pearlitic malleable iron $27,429 
Effect on transformation curves of gray cast iron 169 
Mortars: 


Fest procedures of refractories 215-216 


N 
Natural gas: 
Effect on grain refinement of magnesium 10 
Natural molding sands: 


Effect on rat-tail casting defect 128,129,137 


Nickel: 
Effect on copper-lead alloys 57, 58, 60, 62, 64, 65 
hardenability of gray cast irons 512, 513, 515, 516 
nodular cast irons 84-85 
normalized cast steel 447 


pearlitic malleable irons 427,429 


transformation curves of gray cast iron 469 
Nickel-base irons, Contraction in 10 
Nickel-chromium-molybdenum iron, Microstructure of RS 
Nickel-molybdenum cast irons, Hardness values range 169 
Nitrogen: 

Effect on copper-silicon alloys 160, 168, 165 

Effect on core box material 608 

Effect on grain refinement of magnesium 12 

Effect on oxygen-enriched blasts 250-254, 257 
Nodular graphite 72 
Nodular iron: 

Chemical analysis 82 

Chill wedge structure 80 

defined 72 


Manganese content of 
Mechanical properties 


Microstructure 81 
Nickel content 4 
Production requirements 73 


Normalizing of plain carbon steel 546, 547, 548, 551-552 
Nucleation theory vs. cloud interference theory of grain re- 
finement 108-409 


ce] 


Oil burner equipment for malleable iron holding furnace 521 
Oil-fired malleable iron holding furnace: 


Construction of 518-527 

Safety features 521 
Oil pan casting: 

Effect on gating design on fracturing quality 240 
Oil pan, Porosity in 241 
Oil quenching equipment 527-538, 539 
Orsat analysis in oil-fired malleable iron holding furnace 522 
Orth’s grade scale for particle size determination 287 
“Overheating” grain coarsening, Effect of, on magnesium 15 
Oxidation losses in maileable iron holding furnace 525 
Oxidation of liquid steel 260-261, 262 
Oxide theory of magnesium grain refinement 10 
Oxidizing cycle for electrochemical cleaning 487 
Oxygen: 

Effect on cast steel 260 

Effect on grain refinement 12 
Oxygen additions: 

Cost 254-255, 256, 257-258 


Effect on tapping temperature 247-256, 259 
Oxygen-enriched air atmosphere improves pressure tight- 

ness 161 
Oxygen-enriched blast heats vs. normal heats 249, 251 
Oxygen-enriched cupola blasts 246-259 


Effect on tuyeres 259 

metal, Chemical analysis of 258 
Oxygen-enrichment: 

Effect on metal reduction 248 

Effect on oxidation losses 248, 257 

Effect of reduced blast on 250, 253 


Oxygen-rich atmosphere used to reduce leakage in pressure 
castings , ee 161 
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Pace rating in grinding operations 
Panel spalling test for refractories 
Particle size distribution: 
Determination of 
Frequency distribution curves 
Patching materials, Cupola refractory 
Pattern design: 
Effect on fluidity of aluminum casting alloys 





475-476 
212-213, 222 
286-296 

992 


249.250, 259 


502-506 


Pattern equipment for rat-tail casting defect investigation 117 


Pattern for fluidity test of aluminum casting alloy 
Patterns: 

Foundry practice 

Importance of care of 
Payroll procedure in foundry departments 
Pearlite: 

Annealing effect on 

Decomposition time 

Influence in malleable iron testing 
Pearlitic malleable irons, Plain and alloyed 
Permeability: 

Baking sands control chart 

Effect on molding sand gas pressure 
Permeable metal casting plaster 
Permanent mold: 

Accessories design 

Bottom-hinged, for tensile test bar 

casting, Testing of, with strain gages 

Design for 

for aluminum tensile test’ bars 

Gating 

Side-hinged, for tensile test bat 
“Phi scale” suggested for particle size distribution 
Phosphorus: 

Content in nodular iron 

Effect on air quench hardenability of gray iron 

Effect on copper-lead alloys 

Effect on fluidity of gray cast iron 

Effect on machinability of gray cast iron 

Effect on normalized steel 

Effect on tensile properties of malleable iron 

Mechanical properties 
Photographic studies of metal streams 
Photomacrographs of cast steel bars (heat treated) 
Photomicrographs: 

Aluminum-base alloys 

Copper-lead alloy 

Copper-silicon alloys 

Nodular iron 

Plain carbon steel 

Sand-metal interface 


502 


297-298 
608 


25-31 


143-145 

67, 70 
54-585 
410-430 


199 
530-535 
479-485 


319-320 
315-316, 331 
455 
315-319, 330 
315-333 


318, 331-333 


317, 331 


292-293 


83 

513 
60-62, 64 
431 
431-445 
449 
459-461 
84 

389 

97, 98 


109 

58 

158, 160 
83 
550-551 


261-262 


Pinhole porosity p-chart of rejects 204 
Pipeline superheating equipment layout for magnesium 9 
Piston ring castings 166-193 
Plain carbon steel welds, Hardness of 547-549 
Plaskon-bonded core sand 232 
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